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INTRODUCTION 

Samples  of  some  of  the  old  standard  varieties  and  new  hybrid  strains  of  spring  wheat 

2/ 

grown  in  cooperative  experiments  in  the  spring  wheat  region-7  of  the  United  States  are 


milled  each  year  by  the  United  States  Department  of  Agriculture  and  the  flour  baked  into 
bread  by  a number  of  different  methods  to  determine  their  quality  characteristics.  In  ad- 
dition, a number  of  commercial  wheat  samples  are  analysed  to  obtain  information  relative 
to  the  chemical,  milling,  and  baking  properties  of  the  wheat  grades  reaching  terminal  mar- 
kets as  compared  with  varietal  samples  grown  in  plots  at  agricultural  experiment  stations. 


I/  Cooperative  investigations  of  the  Division  of  Cereal  Crops  and  Diseases,  Bureau  of 
Plant  Industry,  and  the  Grain  and  Seed  Division,  Agricultural  Marketing  Service,  The 
experiments  were  conducted  in  the  laboratories  of  the  Grain  and  Seed  Division,  Agricultural 

rkoting  Service. 

Clark,  J,  A,  Results  of  spring  wheat  varieties  grown  in  cooperative  plot  and  nursery 
experiments  in  the  spring  wheat  region  in  1940,  with  averages  for  1929  to  1940,  45  pp, 

LUnnumh,  publication]  [tumeographod. ] 1941, 


The  writers  wish  to  express  appreciation  for  the  assistance  of  Mrs,  A.  Sallak,  Clerk 
Division  of  Cereal  Crops  and  Diseases,  in  tabulating  and  checking  the  data  and  calculating 
the  standard  errors. 


Tests  of  a new  Buhler  mill  in  comparison  with  the  older  type  Allis-Chalmers  mill 
have  "been  made  during  the  year  also,  using  the  8 uniform  wheat  varieties  from  the  western 
composite,  and  8 "baking  methods.  These  include  the  4 methods  used  by  the  laboratory  in 
1939  and  4 methods  for  bromate  response  similar  to  methods  used  by  the  Kansas  Regional 
Laboratory.  The  purpose  of  this  report  is  to  make  available  quality  data  from  the  1940 
crop  obtained  from  standard  varieties,  new  strains,  and  Federal  supervision  grade  samples 
of  hard  red  spring  wheat. 

' SOURCE  OF  SAMPLE 

Chemical,  milling,  and  baking  tests  have  been  made  on  composite  samples  of  each  of 
8 uniform  varieties  grown  in  plots  at  the  eastern  and  the  western  stations  in  the  region 
and  from  the  26  strains  grown  in  Uniform  Regional  Nurseries.  One  other  composite  was  made 
of  plot  samples  grown  at  4 Minnesota  stations.  In  addition,  samples  from  plots  grown  at 
St.  Paul,  Minn.;  Brookings,  S.  Dak.;  Fargo,  Langdon,  Martian. , and  Dickinson,  N.  Dak,;  Moo* 
casin  and  Havre,  Mont.;  and  Sheridan,  Wyo.;  were  tested.  The  Federal  Grain  Supervision 
samples  were  assembled  from  car-lots  by  grade  at  Minneapolis,  Minn. ; Great  Falls,  Mont,; 
and  Spokane,  Wash,  Tight  composite  samples  from  cars  of  wheat  grading  No.  3 or  better 
were  obtained  from  field  offices  of  the  Grain  and  Seed  Division,  Agricultural  Marketing 
Service,  representing  the  better  grades  of  hard  red  spring  wheat  received  at  these  markets 

METHODS  USED  IN  THE  BAKING  TTSTS 

Baking  tests  on  the  1940  samples  were  conducted  by  the  straight  dough  procedure  us- 
ing the  same  four  baking  procedures  included  in  testing  the  1939  samples,  i*e. , (No.  l) 
basic,  (No.  2)  commercial,  (No.  3)  conmercial-bromatc,  and  (No.  6)  commercial-bromate- 
malted  wheat  flour,  were  used  for  all  the  varietal  samples.  Details  of  the  four  methods 
used  this  year  with  the  various  ingredients  are  shown  in  tablo  1. 
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Table  1,  - Baking  methods  uped  for  samples  of  the  1940  crop 


Ingredients 

Baking  me' 

^hods 

’ No.  1 

No,  2 

So.'  3 

No.  6 

Basic 

Commercial 

Commercial- 

bronate 

Connercial- 
bronato- 
malted  wheat 
flour 

Flour  (grans) (13, 5 percent 
noi  stury,  basis)' 
Yeast  (grans) 

Salty  (grams) 

Sugar  ('grans) 

Potassium  Bronate  (grams) 
Malted  whcht  flour  (grans) 
Dried  sld.nni.lk . (grams) 
Shortening  (grans) 

Water  absorption  (percent) 
Mixing  tino  (minutes) 

i 

Fermentation  time  (minutes) 

100,0 

2.0 

1.5 

5.0 

proper 
proper 
for  each 
variety 
180 

100,0 

2.0 

1.5 

5.0 

4.0 

3.0 

proper 
proper 
for  each 
variety 
180 

100.0 

2.0 

1.5 

5.0 
.001 

4.0 

3.0 
proper 
proper 

for  each 
variety 
180 

100,0 
2.0  ’ 
1.5  . 

5.0 
,001 
-.25  " 

4.0 

3.0 

proper 
proper 
for  each 
variety 
180 

Fermentation  periods: 

1st  punch  after  105  minutes,  and 
2nd  punch  after  additional  50  minutes. 
Mold  after  additional  25  minutes. 
Proofing  tine  - 55  minutes. 

Baked  25  minutes  at  230®  C. 

The  baking  procedure  used  is  based  on  the  method  of  the  American  Association  of  Cere- 
al  Chemists^/  with  certain  modifications  deomed  necossary  for  unbleached  experimentally 
milled  flour.  Because  of  the  size  of  the  mixing  bowl,  ingredients  sufficient  for  two 
loaves  were  mixed  at  one  time.  They  were  mixed  a stiff icient  length  of  time  to  properly  de~ 
velope  the  dough  in  a Hobart- Swans  on  dough-mixer  (108  with  4 pins  in  the  head  and  2 

pins  in  the  bowl,)  The  absorption  of  the  flour  was  dotorminod  by  adding  the  proper  amount 
of  water  at  the  time  the  doughs  were  mixed.  Absorption  and  mixing  time  arc  indicated  in 
the  tables.  When  mixed,  the  doughs  were  divided,  then  rounded  in  the  hands  and  placed  in 
fermentation  granitewaro  Moatneal”  bowls,  measuring  B inches  top  diameter,  3 inches  bottom 
diameter,  and  2-l/2  inches  deep.  The  punches  were  made  by  folding  tho  dough  approximately 
10  tines  in  the  hands.  At  the  end  of  the  fermentation  period  tho  dough  was  molded  by  a 
Thompson  mechanical  roll  type  "A11  moulder  with  rolls  sot  at  a clearance  of  3/8  of  an  inch 
and  tho  compression  plato  1-1/8  inches.  The  molded  doughs  were  placed  in  baking  pans  con- 
structed from  2XX  tin  known  as  the  tall  form,  A proofing  tine  of  55  minutes  at  86°  F and 
baking  tine  of  25  minutes  at  450°  F was  the  sane  for  all  the  saxples,  Tito  loaves  of  each 


j3 / 1934  Official  American  Association  of  Cereal  Chemists,  Basic  baking  test.  Cereal 
Chen.  11:  363-367. 
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satnple  were  baked  but  since  the  ingredients  v/ere  mixed  as  for  one  loaf,  the  two  are  not  du- 
plicates in  the  sense  in  which  that  term  is  usually  used  .and  are  not  so  considered  herein. 
Data  given  in  the  tables  are  averages  of  the  two  loaves. 

The  basic  method  (No.  l)  has  been  used  on  all  samples  starting  with  tho  1929  crop. 

In  1935,  the  commercial  method  (No.  2)  was  added  and  in  1936,  the  commercial-br ornate  (No.  3). 
Nor  apart  of  the  samples  in  1937,  the. basic,  commercial,  and  conmcrcial-bromate  bakes  were 
made.  In  1938,  the  same  bakes  as  reported  in  1937  were  made  and  in  addition  the  (No.  4) 
nalt-phosphat e-bronat e . In  1939,  the  current  methods,  with  No.  6 replacing  No,  4,  were 
used.  Tho  connorcial-bronato-maltca  wheat  flour  (No,  6)  test  was  first  used  for  part  of 
the  1938  samples  and  lias  been  continued  for  all  of  the  1939  and  1940  samples.  This  test 
seems  to  reveal  the  maximum  strength  of  the  wheats,  shown  by  the  largor  loaf  volumes.  This 
baking  formula  makes  provision  for  adequate  gas  production  by  the  employment  of  sufficient 
sugar  and  diomtatic  supplements,  , 

In  some  years,  other  special  methods  were  used  for  certain  varieties.  This  year 
special  tests  were  made  on  tho  western  composites  of  the  uniform  varieties  for  bronate  res- 
ponse, on  flours  from  both  the  Allis-Cholnors  and  Buhl  or  mills.  These  tests  are  similar  to 
those  used  by  the  Kansas  Regional  Laboratory  for  hard  red  winter  wheat. 

In  the  following  tables,  loaf  volumes  are  reported  for  the  four  different  methods  of 
baking  but  only  averages  are  given  for  absorption,  weight,  crumb  color,  and  grain  texture 
of  loaf.  The  optimum  or  highest  volume  for  any  method,  is  shown  in  the  tables  also,  but  • 
the  varieties  arc  ranked  in  order  of  their  average  volumes  for  the  four  different  methods. 

Tho  highest  ranking  variety  with  respect  to  each  property  is  indicated  by  underlining. 
Standard  errors  have  been  calculated  (Interaction:  balding  method  x variety)  and  a double 
underline  is  drawn  in  each  table  separating  those  varieties  which  are  significantly  lower 
than  the  one  having  the  highest  average  volume  in  the  test. 

All  tost  weights  were  determined  in  the  laboratory  on  a dockage-free  basis,  Tho  pro- 
tein and  ash  contents  and  water  absorption  arc  reported  on  a 13.5  percent  moisture  basis  and 
tho  flour  yield  on  a moisture-free  basis. 

IXP3RMENTAL  RESULTS 

The  results  for  the  composite  and  station  samples  arc  given  in  tables  2 to  16.  The 
Allis-Chalners  and  Buhler  nill  comparisons  are  given  in  tables  17  and  18.  The  results  from 
tho  commercial  samples  arc  shown  in  table  19.  These  tables  are  largely  self-explanatory. 

Aero  yields  are  included,  where  comparable,  to  assist  in  the  interpretation  of  results. 
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The  test  weights  for  most  of  the  composite  and  individual  station  samples  were  sat- 
isfactory. A number  of  samples  of  the  older  standard  varieties  grown  in  plots,  tested  less 
than' 55  pounds  due  to  damage  from  stem  rust.  The  samples  from  Dickinson,  N.  Dak*,  were  dam- 
aged by  the  Says  grain  bug  and  those  from  Moccasin  and  Havre,  Mont,,  were  lower  than1  de- 
sired in  test  weight,  due  to  drought. 

Since  duplicate  determinations  were  not  made  in  most  cases,  it  is  not  possible  to 
correctly  estimate  random  errors.  Four  baking  methods  were  used  in  nearly  all  cases  and  it 
is  possible  to  calculate  errors  by  considering  these  as  replicate  bakes.  This  has  been 
done  and  the  resulting  standard  error  is  indicated  in  each  table.  "i 

It  should  be  noted  that  the  error  calculated  in  this  way  is  in  reality  variety  x 
method  interaction,  and  unless  used  with  caution  and  discretion  may  lead  to  erroneous  con- 
clusions, Interaction  error  is  never  loss  (within  the  limits  of  sampling  error)  than  the 
true  error  but  may  be  much  greater,  depending  on  whether  varieties  respond  alike  or  differ- 
ently to  the  different  baking  methods.  Inspection  of  the  data  indicates  that  in  some 
cases  not  all  varieties  responded  alike  to  the  different  baking  methods  from  which  it  nay 
bo  inferred  .that  the  calculated  errors  (variety  x method  interaction)  are  in  excess  of  the 
true  errors.  This  is  in  accord  with  other  ‘studies  in  this  laboratory  in  which  true  errors 
have  been  calculated  and  found  to  bo  in  tho  neighborhood  of  15  to  20  cc  for  a single  deter- 
mination, 1 - ' ' ’ 
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Table  4,  - Yields-'  , milling,  baking,  and  chemical  results  on  10  hard  red  spring  wheats  grown  in  plot  experiments,  from  a composit 
of  4 Minnesota  stations  in  1940 
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Standard  error  (Variety  x Method  interaction)  for  a single  determination  = 29,2  cc 
Ceres-Double  Cross  x Cere s-Hop e-Florence, 

H-44  x Thatcher, 
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Standard  error  (Variety  x Method  interaction)  for  a single  determination  = 25.0  cc 
Reliance-Hope  x Comet-lT*No.  1121, 

Ceres-Double  Cross-  x Ceres-Hop e-Florence. 

Mercury*  x Comet-N*Uo.  1018.  . 


Table  8e  - Yield,  milling,  baking,  and  chemical  results  obtained  on  11  hard  rod  spring  wheats  grown  in  plot  experiments  at 
Langdon,  Ne  Dak, , 1940 
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Ceres-Double  Cross  x Ceres-Hop  e-Florence, 
Comet-N.llo,  1110  x H-44~Geres« 


Table  9,  - Yield,  milling,  talcing,  and  chemical  results  obtained  on  16  hard  red  spring  wheats  grown  in  plot  experiments  at  Mandan, 
North  Dakota,  1940 
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Hope  x Hard  Federation,  - 
Reliance-Hope  x &»  44-Cores-, 
Reliance-Hope  x Comet-NelTo,  1121, 


Sable  10.  - Yield,-  milling,  baking,  and  chemical  results  obtained  on  13  hard  rod  spring  wheats  grown  in  plot  experiments  at  Dickin- 
son, N.  Dak. , 1940 
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Tabic  11,  ~ Yield,  milling,  baking,  and  chemical  results  oba&ned  on  6 hard  red  spring  wheats  grown  in  plot  experiments  at  Moccasin, 
Mont,,  1940 
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Standard  error  (Variety  x Method  interaction)  for  a single  determination  = 18,0  cc, 
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Standard,  error,  (Variety  x Method  .interact  ion)  for  a single  determination  = 32.0  cc, 
Ceres-Double  Cross  x Cercs-Hop o— Florence. 

Eel ianoe-Hop e x Comet-H.No.  1-121, 

Cpfcet-IT.Ko . 1110  x S-44-Ceres. 


Table  14.  *.  Yield,  milling,  baking,  and  chemical  results  on  26  wheats  grown  in  the  Uniform  Regional  Nursery  for  the  eastern  conposit 
from  8 stations,  1940 
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Samples  included  in  the  eastern  region  were  from  Madison,  Wis*;  Kanawha,  Iowa;  Brookings,  S0  Dak,;  St,  Paul,  Waseca,  Morris, 
Crookston,  Minn,;  and  Fargo  and  Langdon,  N,  Dak, 

Standard  error  (Variety  x Method  interaction)  for  a single  determination  = 27,5  ce. 

Ceres«Doubie  Cross  x Ceres»H0po»Flbrenoo. 

Comet-N,Noe  1121  x Cere s~Hop e-Flor cnee. 
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Sables  included  In  the  western  region  were  from  Mandan  and  Dickinson.,  E.  Dak.;  and  Moccasin  and  Havre 
Standard  error  (Variety  x Method  interaction)  for  a single  determination  = 26.7  cc. 

Ceres-Double  Cross  x Cercs-Hope-Floronce. 

Comct-I'T.lTo.  1121  x Ceres-Hope-Florcnco. 


Table  16,  - Averago  yield,  milling,  baking,  and  chemical  results  on  26  wheats  grown  in  the  Uniform  Regional  Nurseries  for  the  eastern 
and  westorn  composites  in  1940  : 
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COMPARISON  OF  ALLIS»CHALI'^ERS  AND  BUHLTR  MILLS 
The  product icm  of  flour  "by  means  of  an  experimental  mill  has  always  boon  a problem 
not  only  becauso  of  tho  time-consuming  nature  of  the  procodurc  but  becauso  somo  millors 
are  not  always  able  to  produce  a uniform  flour  with  the  equipment  at  their  command.  The 
Allis-Chalmors  mill  which  requires  the  manual  transfer  of  stock  and  considerable  handling 
of  the  ground  material  has  long  been  one  type  of  milling  unit  used  in  the  Department  of 
Agriculture.  In  1935,  the  Buhler  Company  of  Uzwil,  Switzerland,  dosigned  and  built  an  au- 
tomatic experimental  mill  which  embodied  many  desirablo  features.  The  Buhler  mill  con- 
tains conveyors  and  elevators  and  requires  no  handling  of  the  stock  from  the  time  tho 
wheat  is  first  introduced  into  the  mill  until  the  flour  is  made.  A Buhler  mill  was  pur- 
chased recently  and  some  experiments  have  heen  made  to  determine  its  use  for  certain  types 
of  laboratory  work.  With  this  in  mind,  a comparison  of  the  Buhler  and  Allis-Chalmers  mill 
was  made  vising  the  8 uniform  hard  red  spring  wheat  varieties  from  the  western  composite 
samples.  The  quality  results  from  this  study  are  shown  in  tablo  17.  In  addition  to  tho 
4 standard  baking  methods  used  by  the  laboratory,  the  baking  methods  for  testing  -the  bro- 
mate  response-  similar  to  those  employed  by  the  Kansas  Hard  Bed  Winter  Regional  laboratory 
wero  used.  These  latter  results  are  shown  in  table  18.  . . • 

A summary  of  thrilling  study  (table  17)  indicates  that  there  are  significant  dif- 
ferences between  some  quality  values  for  the  flour  made  from  each  of  the  mills. 

The  Buhler-milled  samples  average  lower  in  flour  yield,  higher  in  ash  content  and 
water  absorption.  There  was  no  significant  difference  between  the  mills  as  to  baking 
characteristics,  protein  content  of  flour,  ott  mixing  timo  of  dough.  The  Allis-Chalmors- 
millcd  samples  averaged  slightly  better  in  grain,  texture,  and  crumb  color  of  the  bread  • 
although  iri  the  instance  of  some  of  the  varieties  no  differences  were  found. 

The  response  to  varying  amounts  <of  Potassium  Bromate'  (0  to  3 milligrams  per  100 
grans  of  flour)  as  shown  in  tablo  18  verifies  the  results  in.  tablo  17  where  on  tho  average 
1 milligram  of  bromate  produces  a larger  loaf  volume  and  additional  amounts  decrease  the 
volume.  The  baking  method  of  the  Kansas  Hard  Bed  Winter  Regional  Laboratory  appears  to 
give  similar  results,  except  for  a slightly  higher  loaf  volume  with  somo  of  the  varieties, 
as  compared  to  the  baking  methods  usually  employed  in  this  laboratory  for  testing  the 
hard  red  spring  wheats. 


Table  17.  - Yield  and  chemical  data,  and  a comparison  of  milling  and  baking  results  of  the  Allis-Chalmers  and  Buhler  milled  flours 
from  the  western  composite  of  the  -uniform  varieties  grown  in  plot  experiments  in  1940 
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Table  18.  - Baking  results  showing  hr  ornate  response  for  the  western  composite  of  uniform  varieties  of  spring  wheats  grown  in  plot 
experiments  in  1940 
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COMMERCIAL  HARD  RED  SPRING  MEATS  OBTAINED 


In  recognition  of  the  need  for  information  relative  to  the  milling,  chemical,  and 
baking  properties  of  the  commercial  types  of  wheat  grown  "by  farmers,  as  conpared  to  the 
quality  data  obtained  on  the  varieties  produced  in  experimental  plots,  plans  were  made 
by  the  United  Statos  Department  of  Agriculture,  through  the  Agricultural  Marketing  Ser- 
vico,  Grain  and  Sood  Division,  to  obtain  a number  of  commercially  grown  wheat  samples. 

Moreover,  a second  purpose  was  to  investigate  the  validity  of  the  difforent  vari-» 
etal  testing  methods  on  commercial  lots  of  wheat.  As  a result  of  this  request,  8 wheat 
samples  representing  a number  of  grades  and  types,  were  obtained  at  Minneapolis,  Minn.; 
Great  Falls,  Mont,; -and  Spokane,  Wash.  The  samples  were  composited  by  grade  from  cars 
of  wheat  grading  No,  3 or  bettor  and  represent  the  better  grades  of  hard  red  Spring  wheats 
received  at  these  markets.  The  quality  results  are  given  in  table  19. 

These  results  do  not  appear  to  be  greatly  different  from  those  obtained  for  the 
experimental  plot  material.  This  observation  is  based  on  the  comparison  of  samples 
having  similar  test  weights  and  protein  contonts. 


Table  19.  - Chemical,  milling,  and  baking  results  on  8 composite  samples  of  commercial  hard  rod  spring  wheat  grades  obtained  at 
Minneapolis,  Minn. ; Great  Falls,  Mont.;  and  Spokane,  Wash. 
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SIM m'  OF  THE  QUALITY  FACTORS  FOE  LMDIM5  VARIETIES 

In  table  20  is  presented  1940  averages  of  the  chemical,  milling,  and  baking  propoiv. 
ties  of  12  leading  varieties  and  strains,  together  with  the  averages  of  comparable  samples 
of  Thatcher  and  the  difference  shown  in  percentage  of  Thatcher.  These  are  the  uniform  va- 
rieties grown  in  the  region  and  the  most  promising  new  strains  available  from  the  nursery 
and  plot  experiments.  Of  the  8 uniform  varieties,  all  are  commercially  grown  except  Merit 
and  Premier.  The  new  strains  are  Pilot-13,  Regent,  Vesta,  Ceres-Double  Cross  x Ceres-Hope- 
Florenco  (Ns.  2829),  and  3-44  x Thatcher  (11-29-52),  From  1 to  12  comparisons  are  avail- 
able for  these  varieties  from  the  1940  crop.  The  results  from  so  few  tests  in  one  year 
arc  not  conclusive.  , 

In  table  21  the  annual  and  average  results  for  3 years  arc  shown  in  percentages  ■ of 
Thatcher,  The  total  number  of  tests  of  each  variety  during  these  years  are  shown  also. 

From  8 to  36  tests  have  been  made  for  the  different  varieties,  the  weighted  average  of 
which  should  give  a fairly  reliable  index  of  their  quality  characteristics.  For  each  pro- 
perty, the  varieties  are  ranked  in  order  of  their  1940  results  from  which  a comparison 
can  bo  made  with  the  results  of  the  2 previous  years  and  the  averages  of  the  three. 

Tho  results  will  not  be  discussed  by  varieties  as  they  are  in  the  two  previous  re- 
ports, and  as  the  summary  tobies  20  and  21  should  serve  for  the  present  -use. 


Tabic  20.  — Average  of  the  chemical,  milling,  and  baking  properties  of  12  wheat  varieties,  the  average  of  comparable  samples  of  Thatcher 
and  of  each  variety  in  percentage  of  Thatcher,  vdth  the  varieties  arranged  in  order  of  percentage  for  loaf  volume,  1940 
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Table  21*  - Relative  chemical,  milling,  and  baking  values  of  13  varieties  of  hard  red  spring 
wheat  in  percentage  of  Thatcher  for  the  years  1938,  1939,  194C,  and  weight  ed  average 
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weight 
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protein 
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pat 
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•H 

1938 

1939 

1940 

Average 

ilo.-of 

exp. 

Variety 

1938 

1939 

1940 

Average 

No,  of 
exp. 

Ns.  2829 

105.6 

105,6 

9 

Renown 

98.7 

100.6 

102.6 

101,3 

11 

Vesta 

104.5 

101.9 

103.9 

103.4 

15 

Regent 

106.0 

103.1 

102.5 

103.2 

13 

Renown 

107.0 

101,4 

103.7 

103.7 

11 

11-29-52 

— — 

98.8 

101,3 

100.4 

8 

Premier 

100*2 

104.2 

103.0 

103.7 

19 

Pilot-B 

104.0 

96.1 

100.6 

100,1 

29  t 

Pilot-13 

102.1 

99.8 

100.7 

100,4 

19 

Thatcher 

100.0 

100.0 

100,0 

100.0 

36 

Pilot-B 

103.0 

100.0 

100.5 

101,0 

29 

Vesta 

100.0 

94.7 

100.0 

97.9 

15 

Merit 

101.5 

99.1 

100.2 

100.1 

27 

Pilot-13 

96.0 

93.5 

98,8 

96,7 

i9  ' 

Rival 

105.1 

100.7 

100.2 

101.9 

26 

Rival 

100.0 

94.2 

97.5 

97,1 

26 

Thatcher 

100.0 

100.0 

100.0 

100.0 

36 

Ceres 

98.6 

95.7 

97,4 

97,4 

13 

11-29-52 

97.2 

99.1 

95.4 

8 

Merit 

100.6 

95.5 

96.9 

97.3 

27 

Regent 

101.5 

97. 0 

95.6 

95,6 

13 

Ns.  2829 

— — 

— — 

95*6 

95,6 

9 

Ceres 

102.1 

102.5 

98-.  4 

100.5 

13 

Premier 

108.2 

92.9 

95.5 

94.9 

19 

Marquis 

100.0 

100.7 

96.1 

98.0 

14 

Marquis 

100.0 

95.1 

. 93.2 

94.7 

14 

.Jb'iour  ?, 

deld  , 

Ash  o: 

: floun 

7 

Variety 

! 

1938  | 1939 

1940 

Average 

No.  of 
exp. 

Variety 

1938 

1939 

1940 

Average 

No.  of 
exp. 

Vesta 

104.0 

102.8 

105.4 

103.6 

15 

Ns.  2829 



— — 

102,3 

102.3 

9 

11-29-52 

— — - 

100.0 

102.0 

101.3 

8 

Renown 

101,1 

99.9 

101.0 

100.7 

11 

Merit 

101,1 

100.4 

100.1 

100.4 

27 

Regent 

100.9 

98.4 

100.0 

99.6 

13 

Thatcher 

100.0 

100.0 

100.0 

100.0 

36 

Rigal 

105.5 

102.7 

99.4 

102.4 

26 

Premier 

103,1 

102.8 

99.8 

101,1 

19 

Pilot-B 

101.0 

99.7 

98,4 

99.5 

29 

Pilot— 13 

97,0 

98.7 

98.4 

98.4 

19 

Ceres 

102.4 

100.3 

95.8 

98.9 

13 

Ivfenquis 

100.0 

98.3 

94.2 

96.2 

14 

Ceres 

102.0 

96.2 

101.9 

100.6 

13 

Pilot-13 

116,3 

102.0 

100.0 

101.6 

19 

Ns.  2829 

__ 

100.0 

100.0 

9 

Renown 

98.0 

93.9 

100.0 

98,0 

11 

Thatcher 

100.0 

100.0 

100.0 

100,0 

36 

Pilot-3 

100.0 

100.0 

96.2 

98,4 

29 

Vesta 

10C.0 

97,9 

96.0 

98.9 

15 

11-29-52 



96.3 

94.3 

95.1 

8 

Rival 

■ 103.9 

96.0 

92.5 

97,2 

26 

Marquis 

. 100.0 

98.1 

92.5 

95.2 

14 

Premier 

. 100.0 

98.0 

88.7 

93,7 

19 

Merit 

96.0 

96.0 

88.5 

92.7 

27 

Regent 

96.0 

88.7 

84.6 

87.6 

13 

W3 

;er  absQrption 

of  floi 

;ir 

Loaf  voluj 

ne,  Bas: 

.c  roethc 

pd.  No. 

1 

Variety 

1938 

1939 

1940 

Average 

No. of  i 
exp. 

f 

Variety 

1938 

1939 

1940 

Average 

No.  o-f 
exp. 

Merit 

104.2 

106.0 

106.9 

106.0 

27 

Renown 

92.1 

89.9 

100.3 

96.0 

11 

Premier 

108.0 

105.6 

102.8 

104.4 

19 

Thatcher 

100.0 

100.0 

100.0 

100*0 

36 

Rival 

103.9 

100.5 

102.2 

102.1 

26 

Pilot-B 

102.3 

95,1 

98.9 

98.7 

29 

Ceres 

102.9 

97,7 

101.5 

101,1 

13 

Pilot-13 

110.4 

97,9 

98.1 

98,7 

19 

Pilot-13 

100.0 

98.5 

100,6 

99.8 

19 

Ceres 

96,3 

93.6 

95.9 

95,5 

13 

Regent 

100.7 

99.1 

100.6 

100.2 

13 

Regent 

94.9 

89.5 

95.8 

93.7 

13 

Vesta 

101.0 

99.8 

100.0 

100.5 

15 

Vesta 

95.7 

86.4 

92.0 

91.7 

15 

Thatcher 

100.0 

100.0 

100.0 

100.0 

36 

11-29-52 

88.3 

91.5 

9Q.3 

8 

Ns.  2829 

— 

_ — -- 

99.8 

99.8 

9 

Marquis 

94.3 

94.2 

90.1 

91,9 

14 

IL-29-52 

97,7 

99.7 

9S.9 

8 

Ns  2829 

89-4 

89,4 

g 

Pilot-B 

99.0 

99.1 

99.3 

99.2 

29 

Rival 

101.8 

93.6 

88.3 

94.3 

26 

Renown 

100.0 

99.7 

98.8 

99.3 

11 

Merit 

91,5 

85.4 

86.1 

87,1 

27 

Marquis 

100.0 

94.8 

97.1 

96.9 

14 

Premier 

102.2 

84.8 

84.1 

85.4 

19 

••  r 


* 2d  - 

Table  21.  - (Continued)  - 


Loaf  volume,  Coi 

nmercla 

. met  hoc 

No,  2 

Loaf  volume 

p,  Comme 

prcial-1 

promate 

method. 

TToTT’ 

Variety 

1938 

1939 

1940 

Average 

No,  of 
exp. 

Variety 

1938 

1939 

1940 

Me  rage 

No.  of 
exp. 

Pilot-13 

119.1 

102.2 

100.6 

102.2 

19 

Regent 

100.6 

98.9 

100.9 

100,2 

13 

Thatcher 

100.0 

100.0 

100,0 

100.0 

36 

Renown 

97.5 

95.1 

100*7 

98.6 

11 

Pilot-B  ■ 

104.7 

98.3 

99.2 

100.4 

29 

Thatcher 

100.0 

100.0 

100,0 

100.0 

36 

Renown 

95.0 

91.9 

98.7 

96.2 

11 

Piiot-13 

107.6 

95.5 

97.2 

97.1 

19 

Regent 

93.7 

96.6 

98.5 

97.2 

13 

Pilot-B 

106.0 

95.6 

96.6 

98,9 

29 

11-29-52 



95.5 

96.2 

95.9 

8 

Vesta 

96.6 

86.3 

94.2 

92-*3 

15 

Ceres 

102.0 

96.8 

95.3 

97.7 

13 

11-29-52 

93.0 

94,1 

93.7 

8 

Vesta 

95.0 

91-.5 

95.0 

94.1 

15 

Marquis 

96*5 

92.6 

92.6 

93.1 

14 

Rival 

101.0 

95.5 

93*3 

96.4 

26 

Merit 

96.3 

90.3 

91.3 

92*1 

27 

Marquis 

93.6 

97.8 

93.0 

95.2 

14 

Ceres 

98.6 

92.3 

90.5 

93.4 

13 

Ns.  2829 

91.9 

91-.9 

9 

Rival 

100.7 

92.3 

89.5 

93.9 

26 

Merit 

95.0 

90.5 

90.6 

91.8 

27 

Ns.  2829 

—a*—.. 

- 

87.2 

87.2 

9 

Premier 

100.4 

87.5 

85.3 

87.1 

19 

Premier 

98.2 

85.8 

82.7 

85,0 

19 

Loaf  vc 

fLumo,  C 
wheat  : 

’ommerci 
Hour  me 

lal-Br ornate  + Ik 
?thod.  No.  6 2/ 

died 

Loaf  t 

rolume. 

average 

? of  4 r 

acthods 

Variety 

1938 

1939 

1 

1940  i Average 

No,  of 
exp. 

Variety 

1938 

1939 

1940 

Average 

No.  of 
exp. 

Renown 

93.9 

' 98.8 

100.4 

98.8 

11 

Renown 

94.7 

94.3 

100.0 

97.5 

11 

Thatcher 

100*0 

100.0 

100-.0 

100.0 

36 

Thatcher 

100.0 

100.0 

100.0 

100.0 

36 

Regent. 

' ICS .8 

100.1 

99.9 

101,5 

13 

Regent 

100.2 

96.7 

99.0 

98.5 

13 

Pi-lot-13 

84.9 

94.8 

98.2 

96.2 

19 

Pilot-13 

103.9 

97.4 

98.5 

98.4 

19 

Pilot-B 

97.7 

96.7 

96.1 

96.7 

29 

Pilot-B 

102.4 

96.2 

97.6 

98.5 

29 

Vesta 

97.0 

87.2 

94,2 

92.9 

15 

Vesta 

96.5 

87.7 

93.9 

92,8 

15 

Merit 

100.3 

93.3 

92.6 

94.5 

27 

11-29-52 

91.8 

93.7 

93.0 

8 - 

11-29—52 

90.2 

92,5 

91.6 

8 

Ceres 

98.1 

93.5 

92.7 

94.5 

13  - 

Rival 

95.4 

94.2 

90,3 

93,2 

26 

Ijflarquis 

96.7 

93.8 

91.4 

92.8 

14 

Marquis 

94.2 

90.9 

90.0 

90.9 

14 

Merit 

96.3 

89.9 

90.5 

91.  6 

27 

Ceres 

95.6 

91.9 

89*9 

92.1 

13 

Rival 

99.6 

93.8' 

, 90.3 

94.4 

26 

Ns.  2829 

— . 

— -—W  — 

88.8 

88.8 

9 

Ns.  2829 

— — 

— 

89.3 

89.3 

9 

Premier 

93.7 

87.8 

82.8 

85.7 

19 

Premier 

98.2 

86.5 

83.7 

85.8 

19 

Crumb  c 

?olor«  average 

of  4 me 

jthods 

Grain  anc 

3 

£ 

o 

■p 

pe,  avep 

page  of 

4 met  hoc 

Is  - 

* 

Variety 

i 

1938  i 

1939 

1940 

Average 

exp. 

Variety 

1938 

1939 

1940 

Average 

No,  of 
exp. 

Ns.  2629 



103,6 

103.6 

9 

Thatcher 

100.0 

100.0 

100,0 

100.0 

36 

Vesta 

112.3 

96.4 

103.6 

105.4 

15 

Marquis 

91.1 

100.8 

98.9 

98.3 

14 

Renown 

98.2 

98,8 

101.2 

100.0 

11 

Renown 

98,4 

101.4 

98.9 

99.5 

11 

Pilot-13 

134.0 

103.1 

100.0 

102.9 

19 

Ns.  2829 



97.8 

97.8 

9 

Marquis 

92.6 

104,2 

100,0 

100.1 

14 

Pi-lot-13 

113.1 

99.6 

97.7 

99,2 

19 

Thatcher 

100.0 

100.0 

100.0 

100.0 

36 

Pilot-B 

105.2 

100,0 

96,6 

100.0 

29 

11-29-52 

93,8 

98,8 

96,9 

8 

Vesta 

97.7 

93*1 

96,6 

95,8 

15 

Regent 

97.5 

95.7 

97.7 

97.1 

13 

11-29-52 

94*1 

95.5 

95.0 

8 

Pilot-B 

103.4 

98.7 

97.6 

99,5 

29 

Ceres 

93.7 

103*7 

95.3 

96,7 

13 

Merit 

106.0 

94.1 

96.4 

97.8 

27 

Merit 

94.7 

93*6 

94,3 

94.2 

27 

Rival 

108.6 

98.2 

96.4 

100.8 

26 

Rival 

99.3 

99*0 

94.3 

97.5 

26 

Premier 

108.3 

96.5 

95.2 

96.-5 

19 

Regent 

95.8 

93.5 

93.3 

93.7 

13 

Ceres 

95.3 

100.0 

95.2 

96.3 

13 

Premier 

91.2 

94.7 

88.5 

91.6 

19 

1 / Reciprocal  percentage  values  used  here  and  in  computing  averages  for  8 properties.- 
2 j In  1938  the  Malt— Phosphato-Bromate  Mothod,  No.  4,  was  used  instead  of  Method  Ho.  6, 


